Modulation of spontaneous activity by acetylcholine receptors in the rat dorsal cochlear nucleus in vivo.
In vitro studies have implicated muscarinic acetylcholine receptors (mAChRs) in the modulation of spontaneous activity (SA) of neurons in the rat dorsal cochlear nucleus (DCN) (Chen et al., 1994,1998). Early studies suggest that cholinergic pathways also modulate SA in vivo, but these effects have not been investigated pharmacologically. The purpose of the present study was to determine whether multiunit SA can be modulated in vivo by application of cholinergic agents to the surface of the DCN. Sprague Dawley rats were used in the current experiment. The influence of cholinergic activation on SA was tested by applying carbachol (5-500 microM) to the DCN surface while recording multiunit SA at a depth of 250 microm. Out of a total of 32 sites tested, all but 2 (94%) showed well-defined responses to carbachol, characterized by suppression, activation or a combination of both (two-component responses). The most common responses were pure suppression and suppression accompanied by transient activation. Both the proportion of sites showing suppressive responses and the magnitude of suppression averaged across sites increased with dose. Although the proportion of sites showing pure activation in response to carbachol decreased with dose, there was no clear trend in the magnitude of activation with dose. The suppressive responses to high doses of carbachol were blocked by pre-application of atropine. These results extend previous work by suggesting that muscarinic receptors play an important role in the modulation of SA in vivo.